Supplementary materialS
ChIP-qPCR with silencing of β-catenin expression Chromatin immunoprecipitation with anti-APC antibody was performed as previously described, while ChIP for β-catenin was similar except for the substitution of 10 μL of rabbit anti-β-catenin antibody (Cell Signaling Technology catalog #8480S). Cleanup of ChIP reactions was performed using the QIAGEN PCR purification kit, and 0.5-2 μL of the 50 μL elution volume was sufficient for qPCR amplification using most primer sets of interest. Approved primer sets had each been previously optimized to confirm that C T values of 30 cycles or fewer could be obtained within a linear range and with a single observed melting temperature. This volume of template was adjusted to a total volume of 6 μL using nuclease-free water, combined with 4 μL total of diluted qPCR primers (1.5 μM each primer, see Supplementary Figure 9 for sequences), and mixed with 10 μL of 2× Power SYBR Green PCR master mix (Thermo Fisher Scientific catalog # 4367659). For each ChIP reaction, corresponding input material was purified in parallel and analyzed by qPCR using 5-20 ng of purified input DNA as template. qPCR reactions were performed by BIORAD iCycler Real-Time PCR Detection System. qPCR reactions were performed as three technical replicates of each biological sample. Measurements from three independent biological replicates were statistically analyzed by one-tailed Student's t-test.
Generation of luciferase constructs by direct ligation
Luciferase reporter constructs for transcription factor binding sites of interest were generated by annealing the complementary primer sets ( Figure 7A ), ligating them directly (using sticky ends on the antisense primer) into the Kpn I-, Bgl II-cut pGL3-promoter vector, and confirming the desired insertion by Sanger sequencing. Each primer set contains three consecutive repeats of the binding site of interest, separated by 7-14-bp spacing linkers similar to those found within the positive control pTOPFLASH construct.
Supplementary Figure 1:
Only the TCF7L2 transcription factor binding motif mediates transcriptional changes upon apC silencing in vitro. Three consecutive repeats of each predicted transcription factor binding site were cloned into a luciferase reporter vector and co-transfected with a Renilla luciferase plasmid into HCT-116 cells previously transfected either with scrambled siRNA (siSCR, in purple) or anti-APC siRNA (siAPC, in red). The negative control (FOPFLASH, green arrow) and positive control (TOPFLASH, red arrow) indicated that the anti-APC siRNA successfully upregulated canonical WNT signaling, while the constructs exhibited minimal changes in transcription following APC silencing, indicating that most candidate transcription factor binding sites are relatively APCinsensitive outside of their genomic context.
Supplementary Figure 2: TCF7L2 binding sites co-occur with AP-1 and SP1 sites in APC-associated genomic regions.
The co-occurrence of TCF7L2 with either AP-1 or SP1 binding sites was examined in 549 genomic sequences enriched by APC ChIP-seq and associated with 280 genes changed in expression following APC silencing. For genes associated with multiple APC-associated regions, neighboring genomic regions were grouped together to take into account the co-occurrence of TCF7L2 and AP-1 binding sites in adjacent APC peaks. TCF7L2 and AP-1 binding sites frequently occur within the same genomic regions, particularly in genomic peaks associated with genes increased in transcription following APC silencing (a) in comparison to (B). A similar co-occurrence was observed between TCF7L2 and SP1 binding sites (C) in comparison to (D). Thus, TCF7L2 binding sites frequently occur in the same or in adjacent genomic sequences with AP-1 and/or SP1 and might coordinately regulate transcription of these shared target genes.
Supplementary Figure 3:
CTNNB1 silencing significantly abolishes β-catenin but not APC ChIP enrichment of most candidate APC targets. Twelve genomic regions enriched by APC ChIP were examined by ChIP-qPCR using anti-β-catenin (a) and anti-APC (B) antibodies. ChIP was performed from HCT-116 cells transfected with either scrambled siRNA (siSCR, in purple) or siRNA targeting β-catenin (siCTNNB1, in blue). α-satellite repeats (green arrow) were used as a negative control target, while target sequences in AXIN2 intron 1 and the MYC promoter (red arrows) were positive controls regulated by canonical WNT signaling as well as enriched by APC ChIP-seq. Silencing β-catenin significantly reduced β-catenin ChIP-qPCR signal for most genomic targets but reduced APC ChIPqPCR signal to less significant degree in most cases. Error bars are based on standard deviation and statistical significance was calculated from three biological replicates using the Student's t-test (FDR < 0.05).
